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SPECIFICATION forming part of Letters Patent No. 489,391, dated October 28, 1890. 


Application filed August 7, 1882, 


To all whom tt nuay concern: | 

Be it known that I, THomas A. EDISON, of 1 
Menlo Park, in the county of Middlesex and | 
State of New Jersey, have invented a new! 
and useful Improvement in Junctions for Con- | 
ductors of Multiple-Are Systems of Electri- 
cal Distribution; and I do hereby declare that 
the following is a full and exact description 
of the same, reference being had to the ac- | 
companying drawings, and to the letters of | 
reference marked thereon. 

The object I have in view is to produce an 
efficient means for joining the conductors of 
my multiple-are system of electrical distri- 
bution so that good contact will be made and 
the expansion and contraction will be taken 
up without danger of injuring the connec- 
tions, and, further, to provide proper inclos- 
inyg-boxes for such junctions, which boxes in 
the case of the underground conductors will 
prevent admission of moisture, and in all 
cases will protect the conductors where laid 
bare for making connections and prevent ac- 
cidental cross-connections between such con- 
ductors. Ialso have in view means for con- 
necting proper “safety-catches” in line with 
the conductors and for covering and protect- 
ing such safety-catches, allowing at the same 
time convenient access to them for replace- 
ment. 

My invention consists in the peculiar de- 
vices employed by me to acccmplish the fore- 
going, as fully hereinafter explained, and 
pointed out in the claims. 

In the drawings, Figure 1is a top viewof a 
coupling-box with cover removed toshow con- 
nections. Fig. 2is a similar view of an el- 
bow-box. Tig. 3 is a similar view of a house- 
serviee box. Fig. 4isasimilar view of across- 
box. Fig. 5 is a similar view of a combined 
cross and feeder box. Fig. 6isasimilar view 
of a T-box. Fig. 7 is a similar view of a 
simple feeder-box. Fig. 8 is an elevation of 
the connecting-pieces used in said simple 
feeder-box. 

The main conductors of my multiple-are 
system of electrical distribution are laid un- 
derground, like gas and water pipes. For 
this purpose I prefer to use for each under- 
ground cireuit copper rods A <A’, approxi- 
mately semicircular in cross-section, inclosed 


ee 


Serial No, 68,604, (No model.) 


in sections A? of iron tubing, the copper rods 
being insulated from each other and from 
the tubing, as described in my patent, No. 
251,552, dated December 27, 1881. 

The main conductors in one section of tub- 


| ing are coupled with those of other sections 


placed in line therewith, Fig. 1, by means of 
curved or bent pieces aa’ of copper or an 
alloy thereof. ‘These bent pieces a a’ have 
eyes or sockets ) in their ends which receive 
the bare ends of the conductors A A’. The 
conductors are soldered in said sockets to 
make good electrical contact, being first, pref- 
erably, tinned on their ends, and are addi- 
tionally secured by set-screws b’. The bent 
copper pieces a a’ which I use in some form 
for all connections of the rigid copper rods, 
take up the contraction and expansion of the 
copper conductors. The box for inclosing 
this simple line-coupling is a square cast-iron 
box B, having openings at opposite ends, which 
openings are elongated to form chambers B’, 
having end flanges ec’. The ends of the see- 
tions A? of tubing rest upon these flanges, the 
bare copper main conductors projecting be- 
yond the ends of the tubing, as shown. 

Washers of pasteboard are placed around 
the tubing so as to close the ends of chambers 
B’, and such chambers are then filled with 
asphaltum, tar, or other suitable moisture-ex- 
cluding materialor compound. These cham- 
bered openings, which I use with all boxes 
covering underground connections, prevent 
the admission of moisture into the boxes, allow 
the tubing to be readily separated from the 
boxes when desired, and permit an easy ad- 
justment of the parts in laying. The cham- 
bered openings, the compound being suffi- 
ciently elastic, also permit the tubes to adjust 
themselves in the box for expansion and con- 
traction due to changes in temperature. 

The box B has an outwardly - extending 
flange C around its upper edge, which is cast 
witha groove channel or chamber on its upper 
side for receiving asphaltum. The cover of 
the box (not shown) rests upon this flange 
and is secured thereto by bolts. The cover 
has flanges projecting into the chambered 
opening B’ and others projecting into the 
chambered flange. This chambered flangeis 
also a feature employed by me in all under- 
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‘ground boxes, and serves to exclude moisture 
from the connections by ‘means of a joint 
readily separated when desired. 

For additional protection. from: moisture 
and to insure the insulation of the parts, the 
body of the box itself may be filled with as- 
phaltum, tar, orsome compound thereof. This 
may be done after the cover of the box is se- 
cured in position by meansof openings closed 
by screw-plugs, 

For coupling the ends of two sets of main 
conductors placed at: right angles to. each 
other, Fig. 2,1 employ bent copper pieces dd’, 
having eyes and. set-screws like the similar 
parts of a a’. The pieces dd’ are, however, 
of different shape from aa’; and are different 
from each other, d connecting the nearest con- 
ductors, while d’ is longer and connects. the 
ends of the conductors separated the greatest 
distance from each other. These pieces dd’ 
serve to take up the expansion and. contrac- 
tion of the conductors. The elbow-box D; Fig. 
2,: which surrounds these connections, has 
chamber ed openings at right angles to each 
other and a chambered flange, and is in other 
respects similar to the simple coupling-box. 
The elbow-connection and box are used, prin- 
cipally, with the outside conductors of a dis- 
trict and with feeding circuits. 


A T-coupling and box are shown in Fig. 6. | 


These are used for connecting a continuous 
line of main conductors of an intermediate 
point with the end of another line of main 
conductors. Three sections A? are brought 
together. The two sets of conductors in line 
are connected by bent pieces ee’, having bent 
arms é e° extending to the third set of con- 
ductors. _ All the main conductors being in 
the same horizontal plane, the pieces e & e’ é 
are bent to avoid touching eachother. They 
also take up expansion and contraction. 

The T-box E has three chambered openings 
for thesections of tubing, and is substantially 
triangular in shape. ‘his T construction is 
used “for coupling cross-mains with the out- 
side mains of a district supplied from a cen- 
tral station. 

The street-mains of my system cross each 
other at intersecting streets, and have the 
positive and negative conductors, respective- 
ly, connected together, the whole forming two 
net-works of connected conductors. This is 
accomplished by means of the cross-connec- 
tions and boxes shown in Fig. 4. For this 
form of connection four sections A’ of tubing 
with projecting copper-rod conductors are 
brought together. The positive conductors 
A are connected by a four-arm spider f, and 
the negative conductors A’ by a similar spi- 
der f’. These spiders have bent arms, so as 
to avoid each other and totake up expansion 
and contraction, each arm being provided 
with an eye or socket, and being secured to 
its conductor by a set-screw and by soldering 
the same, as already described with regard 
to the bent pieces aa’. The box F for in- 
closing these cross-connections has four cham- 
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bered openings B’ to receive the ends of tub- 
ing-sections. A’, and is made of a shape espe- 
cially adapted to inclose these connections, 
but-in other respects is similar to the simple 
line-coupling box B. 

The feeding-circuits for supplying the sys- 
tem run out from the central station and are 
connected: with the street-mains at various 
points, as is. now well understood. ‘The con- 
ductors for these feeding-circuits are also cop- 
per rods inclosed in sections. of tubing; but 
the:rods and tubes are larger than: those of 
the main street-circuits. Such feeding-con- 
ductors are shown at G G’ and the inclosing- 
tubes at G*..- Some or all of the feeding-con- 
ductors: may be: connected with the street- 
main conductor at points where they inter- 
sect and are connected. | Connections for this 
purpose and inclosing-box are shown in Fig. 
5. Four sets of street-main conductors: are 
brought together, and laid parallel with one 
of such sets is a set: of feeding-conductors. 
The positive conductors of all these sets of 
eonductors are connected together by a five- 
arm spider g, and the negative conductors 
by another five-arm spider g’, the arms of 
these spiders being bent and provided with 
eyes or sockets. | The eyes or sockets of the 
fifth arms of: the spiders g and g’ are larger 
than those of the other arms, to accommodate 
the larger or feeding conductors. The box H 
for inclosing these connections has four cham- 
bered openings B’-arranged opposite, as in 
the simple cross-boxes shown in Fig. 4, and 
fifth chambered opening B?, which is similar 


to the openings B’, but is of larger size. The 


ends of tubing-sections A®, from which pro- 
ject the street-main conductors, rest in the 
opening B’, while the end section G® of the 
feeding-conductors rests in openings B. 
The conductors of some or all of the feed- 
ing-circuits may be connected with the street- 
main conductors at points intermediate be- 
tween the cross-boxes. The connections for 
this purpose are shown in Figs. 7 and 8. At 
the junction of two sections of the street 
mains terminate thefeeding-conductors, which 
are laid parallel with the street-mains. The 
projecting bare street-mains enter eyes or 
sockets hin connecting-pieces 77’.. Thesecon- 
necting-pieces project laterally from the street- 
mains and have at their other ends larger 
eyes or sockets h’ for receiving the ends of 
the feeding-conductors. . The pox I for inclos- 
ing these connections isshownin Fig.7. Ithas 
two chambered openings B’, located opposite 
each other, and a chambered opening B? for 
the feeding-conductors, placed at one side of 
and parallel with one of the openings B’. 
For making connection of the street-mains 
with the multiple-are circuits of a house, the 
service connections and box shown in Fig. 3 
are provided. For these connections the bare 
ends of the street-mains are joined by curved 
pieces m m’. Curved piece m has a short 
slotted projection , while m’ has an arm 7’ 
extending down under piece m and upon the 
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outside of the same, the end of such arm 
n’ being slotted. The conductors O 0’, lead- 
ing into a house, are the same as the street- 
main conductors, but aresmaller, and they are 
inclosed in smaller tubing O?. Thebare ends 
of the house- conductors are placed in the 
slots of n and n’,and the fingers forming the 
sides of the slots are pinched on such con- 
ductors. The junctions may also be soldered 
te secure better electrical contact. The box 
P for inclosing these connections has two 
chambered openings B’ for the street-mains 
and another chambered opening B* for the 
tubing carrying the house-conductors. 

While the positive and negative conductors 
are shown as inclosed in the same tube, it is 
evident that they may be carried by separate 
tubes, as set forth in my application, Serial 
No. 43,168, filed October 4, 1881. The con- 
nections would not be changed, and the only 
change that would be required in the inclos- 
ing-boxes is the provision for the entrance of 
twice the number of tubes. 

What I claim is— 

1. The combination, with insulated electri- 
cal conductors inclosed in tubes, of boxes 
joining the tube-sections, the joints between 
the boxes permitting expansion and contrac- 
tion of the tubes, substantially as set forth. 

2. The combination, with insulated electri- 
cal conductors inclosed in tubes, of boxes 
joining the tube-sections and having cham- 
bered openings receiving said tubes, whereby 
expansion and contraction of the tubes are 
permitted, substantially as set forth. 

3. The combination, with covered under- 
ground conductors, of boxes for inclosing con- 
nections having chambered openings through 
which the conductors pass, such openings 
holding a moisture-excluding compound, sub- 
stantially as set forth. 

4, The combination of insulated electrical 
conductors inclosed in tubes, boxes joining 
the tubes and within which the conductors of 
different tubes are connected together, joints 
between the tubes and boxes, permitting ex- 
pansion and contraction of the tubes, and con- 


nections between the conductors, permitting 
expansion and contraction thereof, substan- 
tially as set forth. 

5. The combination of insulated electrical 
conductors inclosed in tubes, boxes joining 
said tubes, within which the conductors are 
bared for connections, and insulating material 
filling the boxes so as to cover the bared con- 
ductors and their connections, substantially 
as set forth. 

6. The combination of insulated electrical 
conductors inclosed in tubes, boxes joining 
said tubes, expansible connections between 
conductors within said boxes, and an elastic 
insulating compound filling said boxes so as 
to cover the conductors and connections there- 
in, substantially as set forth. 

7. The combination of insulated electrical 
conductors inclosed in tubes, boxes joining 
said tubes, within which the conductors are 
laid bare for connection together, and a moist- 
ure-proof insulating compound of the charac- 
ter described filling said boxes so as to cover 
the connections, substantially as set forth. 

8. The combination of insulated electrical 
conductors ineclosed in tubes, boxes joining 
said tubes, within which the couductors are 
connected together, insulating material filling 
the boxes so as to cover the connections be- 
tween the conductors, and connections be- 
tween the tubes and boxes, permitting the 
expansion and contraction of the tubes, sub- 
stantially as set forth. 

9. The combination of insulated electrical 
conductors inclosed in tubes, boxes joining 
said tubes and so connected as to permit ex- 
pansion and contraction of the tubes, expansi- 
ble connections between theconductors within 
the boxes, and insulating material filling the 
boxes so as to cover the connections between 
the conductors, substantially as set forth. 

This specification signed and witnessed this 
5th day of December, 1881. 

T. A. EDISON. 

Witnesses: 

Ti. W. SEELY, 
Wu. H. MEADOWCROFT. 
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